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(57) [g#j] (57)[ABSTRACT OF THE DISCLOSURE] 



[MM] [SUBJECT OF THE INVENTION] 

WMW^3^^^<Ozfu— 3rB$ Generate a regeneration electric current at the 

(c^m^^^^^^r to time of the brake of an electrically-assisted 

bicycle. 

mfc^gz] [PROBLEM TO BE SOLVED] 

WM$i%hRi^~9M<D\Blfcfe Rotation of the motor M for electrically-assisted 

3rir 8 3, 7 6& J;t5B 1<D9 is communicated to the actuation sprocket 13 

yf? jl>T 9 "7 7 5 £rrfr L"C through gears 83 and 76 and 1st one way clutch 

mh*7*>ry M 3iC>£jg£ 75. 

ti6 0 A^J^cfcSBI^Jfi^^^ The treading strength by a manual labor is 

9 9>9^1 0 1 frh%2.V>V communicated to the actuation sprocket 13 

yty ? 9 8 'kft VX through 2nd one way clutch 78 from the pedal 

^$\*7vLfry V 1 3fc>f5a£ crankshaft 101. 

ft&o Sib^^p^r^ h<£>[elfe Rotation of an actuation sprocket is 

fi^ji— ls6 £r:frLT y *rxzf communicated to a rear-wheel from a rear 

p^y h£>£>^$|{3:<5iit$tL sprocket through chain 6. 

So !f ^^T'p^ y Mi The rear-wheel and the rear sprocket are 

iC^^tbTV^r. 3rB£fi directly coupled directly, at the time of a brake, 

fl)?^ W ^ ^7 5 1st one way dutch 75 is directly coupled 

asS^^J'K &(6©[Hltei&$45.* directly, rotation of a rear-wheel is 

-f u >r y V 3o £ U^iiC^ £ tWt^ communicated to the inner rotor 111 of Motor M 

lO^y^x^f^^^f 75^ through each sprocket and 1st one-way-clutch 

^riiCT^E— ^MtfM v^p— 75 grade directly coupled directly, and a 

^111 {cfS3t£tix 9 regeneration electric current occurs in a stator 

1 2 WBj£*«jWfc£ coil 112. 
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M*™*0«BH [CLAIMS] 

■IlfcWll] [CLAIM 1] 

t&^J^r^SStt^^y^^y^ A electrically-assisted bicycle, in which in the 

P^b&iZ&Atl&Wlffib^Ajj electrically-assisted bicycle which has a 

^^^K^&^fr&ffityMfl*: manual-labor drive part containing the pedal 

^Srat?^— ^ crankshaft which communicates treading 

flUWiUb strength, and a motor drive part containing the 

^(c^ol^T, motor which it lets generate the auxiliary power 

BfjfB-=e — *IElbgfl£>[H]^£r^$t compounded by this manuaWabor drive part, 

f^{S3H~£^ 1 <D}7 l/ty $ 1st one way clutch which communicates 

9 y t x rotation of said motor drive part to a rear^wheel, 

^^^rSflKj^-frS^^^^^S brake means to make a rear-wheel brake, 

t x direct-coupling means to directly couple said 1st 

ntif£yu^^^&<Dtt%&\zfo%> one way clutch directly in response to the 

U X buIEB KDyi/tyjcj $"7 biasing of said brake means 
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It comprised the above. 



[CLAIM 2] 



^— LX&$fofc\MM A electrically-assisted bicycle of Claim 1, which 

£ titc^Wi^ 7vfryhk x comprises the actuation sprocket directly 

buIS^^/v^ 7 >^tt<Z>leJte£: coupled with the rear-wheel through the chain, 

mtiMWiX'fzifry hfcfc^tt' and 2nd one way clutch which communicates 

h^2(D7V^7^^(^7y^t rotation of said pedal crankshaft to said 

$rftfL, actuation sprocket, said motor drive part is 

BufB^~^0tijSP^Ififa^ 1 (O connected with said actuation sprocket through 

17>"r> ? 7 y?-%:frLXm said 1st one way clutch. 

[»*«3] [CLAIM 3] 

Iti^^^M^^^r^fflb. A electrically-assisted bicycle of Claim 1, in 

fiulfre— ^^KjSP^bijIH^II^ which while comprising a cylindrical rear-wheel 

^^{CilX^^JvCV^ hub and accommodating said motor drive part 

mti1!& \<DVl/^ $ 7 y*f~ in said rear-wheel hub, said 1st one way clutch 

flSjiftfE^— ZMWi%<D\tifi$&5o is provided between the output shaft of said 

ck X$m^&^'^T$\zWLtf motor drive part, and said rear-wheel hub. 

[MM 4] [CLAIM 4] 

SulE^ KDV^V^J $7y A electrically-assisted bicycle of Claim 1 , which 

^ri*. ffi^h-kX^tDpifflioXlf is comprised so that said 1st one way clutch 

ftMiz^ti^tiMW&titcWtt may connect the member each arranged on 

£r$3-cH~<5<fc 5}SfiSc£iK coaxial at that internal circumference and 

B&fBttSi^©^ i&IE^I^^r periphery, and it is comprised so that said 

ill^^^ffJELTSlV^iiC^i" direct-coupling means may press said each 

S <£ 51SfiSe£;fa~CV N 5 ^ k member from a side and may directly couple 

Wiki- ^m^imm<ommm each other directly. 
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[ff^5l [CLAIMS] 

ifilBiillq^ft^ IfjfE^l/— A electrically-assisted bicycle in any one of 

*c¥$k<D&ft£}X*tf1&£tiZ)^ Claim 1- Claim 4, in which said direct-coupling 

t &1feWLt-$- 3 W^t 1 ! 1 ~ff3fc means are energized by the operating force of 

JS4f2^(DV>-ftL^{C|E^W^ said brake means. 



[»*«6] [CLAIM 6] 

iufa^ — 3r¥I£<£>Sf££:#l A electrically-assisted bicycle in any one of 

tti'f~ : £>%ktii^$kk* Claim 1- Claim 4, which comprised detection 

ifjfH^tii^^fCct SSftM^ttH^ means to detect an operation of said brake 

i^^LTHufHt^^S^r^^i" means, and electromagnetism means to 

Z>WM^$kb teMcfflHsfrZ. t energize said direct-coupling means in 

W^kk'S'^ljmi&k 1 HKnfc 3 ^ response to the operation detection by said 

<D\^ftbAzMWL<O i ^Ml } & detection means. 



[ft*tt7] [CLAIM 7] 

Wtf&\V>y"s*7 ^4 y A electrically-assisted bicycle of Claim 1, in 

^^r^LXifflE^—^^tbpP^ which the actuation sprocket connected with 

ffiii&titcM^xzfvtry h said motor drive part through said 1st one way 

t , clutch, the linear sprocket provided coaxial as a 

^k^ t WMKWf htitc y rear-wheel, the chain which directly couples 

x^fvfryhb^ said actuation sprocket and said linear sprocket 
BfffE^tb^^p ?r y Y3o directly, 3rd one way clutch for communicating 

lay— -Yxzfufry h& rotation of said linear sprocket to a rear-wheel, 

VV^^fyy^k, 

ffjIB^l/— ^^&<DH^Kffc%? 2nd direct-coupling means to directly couple 

UTIulB^ 3<DT?>^ ^4 2? said 3rd one way clutch directly in response to 

y ^£E$H~6 2 <D)Mjfc^fk the biasing of said brake means. 
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k £ MM Ltc^k $r#m k-tS It comprised the above. 

Mo 

[mmonmftmm [detailed description of the 

INVENTION] 



[000 1] [0001] 

immomirZ&ffiftmi [TECHNICAL FIELD OF THE INVENTION] 

^WMii. WMffity&fcMfcM This invention relates to an electrically-assisted 

U S&JjlzmmffiBhtlZ bicycle. 

J *z.Z>tc#)(DWM%s**y'r V (c Specifically, it is related with the 

E£®5fi5£:f&$H"'5 £ k electrically-assisted bicycle which can supply a 

Z>WMffi&J&fcMfcf!M-$~ : £>o regeneration electric current to the battery for 

power sources for giving electrically-assisted 

power to treading strength. 

[0002] [0002] 

mm^mf] [prior art] 

MzMz-hfotd$it)$:%k% The electrically-assisted bicycle equipped with 

izfc^-f&tcitXDAtJMW}^ the manual-labor drive system for 

k » f&fricjfc CXmi^S.AttBWi communicating the treading strength applied to 

^{cMS&f!i;ft£tt2>0£-fr'5^ k the pedal to a rear-wheel and the motor drive 

S^r—f^Wi^ k £H/tx. system which can let auxiliary power add to said 

tz.%%Wityl&fe&1i l $tohtiX\^ manual-labor drive system according to 

£<> #lx.ff * 10 — 25 treading strength is known. 

0 6 7 3^§-4k$U£te x fyy? For example, the bicycle which has the drive 

#&<fclJ ? -£<£>$fc§:^£rcl'tfAi) unit which accommodated the manual-labor 

W$y&k* ^— 3 }f#J!S!) drive system containing a crankshaft, its 
tltetyyt $4lc $ bearing, etc. and the drive system which lets a 

k £r¥~ £>' N V \?'ytf\zM. crankshaft aid the auxiliary power by a motor in 

^Lfc0H)^g^r^ri"'5 the single housing is disclosed by 

# PJtf £ inX V ^5 o Unexamined-Japanese-Patent No. 1 0-250673. 
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[0003] 



l&Wtm&lsX 0 £1rZ>Wt [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

MWlffity&fcMfcfeWMW&jJ] A battery is mounted as a power source for 

& J *X-Z>tc&><D c £—# RiWS&k motors for giving electrically-assisted power to 

v x y jfi$&ML&tl?>ffi* an electrically-assisted bicycle. 

1 HJco^^ yx y ^^"C^tNf^^ However, it is preferable that it can run by one 

ff~C# &<DfcMt. LV\>-tw"C„ battery charging for a long time, 

g is^ltf) § ^if^©^/^ Then, since the energy in the self-driving period 

£r^T^ fcfijffl £ #> H0£J§1I of a bicycle is utilized effectively, it is possible to 

Ci^^yr y £r?Eft"?~6 <t charge a battery by regeneration power 

&%x.btiZ>o fflx-t£. generation. 

3r £>glf^£:$itH L"C[eHfe For example, the regenerative-control 

^^{-[iI^i&f^$r^^-^6MSIi apparatus for electrically-assisted bicycles 
§ $5^9 <^B3£rfr]!? which detects an operation of a brake lever and 

Ull^fr-CV^ (^M^P8 — 1 commands a regeneration apparatus 

4 0 2 1 2 7§-4^i#$l)o regeneration action is proposed (see 

Unexamined-Japanese-Patent No. 8-140212). 

[0004] [0004] 

L#>1^ WMW%h&fcM<D&W} However, since the one way clutch which 

^(Cfiii^r— ji\p\K<Dfy)&ffik$: usually communicates rotation only to one way 

{Siirt'St?^^:^ #7 y"f~1$ was provided in the drive system of an 

W^t>tiXi/^Z>tc#>^ zfis—*c electrically-assisted bicycle, it was not able to 

f!if^^^)^^©tHlfe(CctoT[iI acquire a regeneration electric current by 

£f£$ffc£:#3 t feX*% tefr-D rotation of the wheel in brake action. 

tz 0 ^$B©lHjfcfc±oT:7V— The detailed structure of producing a 

*W)ft^fc\B}£MM$:tk C £i£ regeneration electric current during brake action 

5 Afrftft#igtt±ffi4*#lct>. by rotation of a wheel is not proposed by the 
SfgSfttVfcl^o t£ above-mentioned gazette, either. 

^Ett<^fo5[HHfeJ*g£:^f Then, a proposal of the electrically-assisted 

i'^flltbffiftS^^W^^^M bicycle which formerly has a practical 

£ V > £ o regeneration apparatus is desired. 
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[000 5] [0005] 

±f2gil{c^^ y It takes this invention into consideration in the 

^ri!jf^^(o^:^(7)[pj^(cJ: above-mentioned request, and it aims at 

£$S*kWj(&~€s*Y ; T V £:^fn? providing the electrically-assisted bicycle which 

£ Z>WM$mh&fcM$: : 8ki&i~ ; £> can charge a battery with the regeneration 

b&B#)t-$~Z)o electric current by rotation of the wheel in brake 

action. 

[000 6] [0006] 

[ WkM&M&i- 5 tc #>©#©] [MEANS TO SOLVE THE PROBLEM] 

mfZU&)%: : ^$,-fZ>titf)ic^ In the electrically-assisted bicycle which has a 

ffijj&fc^tt&^y^ manual-labor drive part containing the pedal 

9 7>'?$&$:l5t?At)$llZW}%t crankshaft with which this invention 

&AJ]&&h&\z j &tfL£tiZ>W%} communicates treading strength in order to 

Ift^^^^c^S^— ^^r^t? attain said objective, and a motor drive part 

^— PMWifiHk £^^Sft!SMi containing the motor which it lets generate the 

IKjgfe^fc&l^-C. iufS^— ^ auxiliary power compounded by this 

Bl!ilB©[§l|E£1£ttlcfei^5 manual-labor drive part, 1st one way clutch 

%\<T>yi/t? *4 y"5~h^ which communicates rotation of said motor 

t&lft£fMt&£*<5:/i' w - 3r#i£ drive part to a rear-wheel, and brake means to 

rnl^zfu— 3r#J£tf>ttf£{:: make a rear-wheel brake, 1st characteristics 

J&^LTifjfB^l (OVl/ty^ are in the point of having comprised 

$ 7 y *f-$:W$*1rZ)Wfc^WLb direct-coupling means to directly couple said 1st 

£^lf Lfc^tcjg 1 <DftWL&$> one way clutch directly in response to the 

£ c ^1 ©^p^[(cJ:ixri. i&l biasing of said brake means. 

<nwt?^4 9 9 y^&WMZ According to 1st characteristics, by directly 

ti£ w t tcj: 9 , ^fr^ 1 ©:/^ coupling 1st one way clutch directly, rotation of 

— ^^f^(c^H<Dmfetf^— a rear-wheel is communicated to a motor drive 

^ \zfc^t£tiX\BVkWM part at the time of a moving brakes operation, 

fi* ££i £ti£o and a regeneration electric current occurs. 

[000 7] [0007] 

V$r^ Moreover, this invention comprises the 

LX%kWzU&&titc&W}X7 F> actuation sprocket directly coupled with the 

n*ry h BUlE^^/i'^ y V rear-wheel through the chain, and 2nd one way 
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^^wmfe^rluiHPib^^P^ clutch which communicates rotation of said 

y h (cfciii" %>%2<DVW '=a pedal crankshaft to said actuation sprocket, 2nd 

9 7 t Sr^fii witi^r characteristics are in the point that said motor 

— 9MW}^t>witi^ 1 (OVl/V drive part is connected with said actuation 

9 5 y ^"^r^ LTifj|E0t!l sprocket through said 1st one way clutch. 

^zfu9y Mc^^^KTV^S According to 2nd characteristics, the pedal 

;£{£B2<£>^$^fc3 0 $2© crankshaft is connected with the actuation 

i tiff s ^<9/U9 J > 9 sprocket through 2nd one way clutch, therefore, 

# \$% 2<T>Vl' ) 9x.4 9 z 7y z ? it does not follow to an actuation sprocket. 

^Itll^/n^ y V Therefore, rotation of a rear-wheel is not 

a* cStiTV^S <?>*"(? x ^Hj^^p communicated to a pedal crankshaft during 

*r y h KM L"Ct£liH~6 ^ t fi braking, and a pedal does not rotate. 

[0008] [0008] 

^c^^{±. fif:|£<E>^$t>^ Moreover, this invention comprises a cylindrical 

^teMWHs* iulH^^-^StblfP rear-wheel hub, while said motor drive part is 

&WtWLfflfo'^fa\zW&£tiX accommodated in said rear-wheel hub, 3rd 

<5 1 BfjfB^ 1 <D U V & characteristics are in the point that said 1st one 

3i *f 9 9 y f* 1 5 iufS^— 9 way clutch is provided between the output shaft 

&<Dttifi%&£l$mfdM$&s^ of said motor drive part, and said rear-wheel 

miZWlrtt>tlX^Z>&K%i3<D hub. 

tfcWL& h £ 0 % 3 <D$$%k\c <£ ti Since a motor drive part is not installed near the 

ff, ^^/i^^>-^#(Difi:<{c pedal crankshaft according to 3rd 

^ — 9W^W\%^:WtW L&V N © characteristics, versatility increases with the 

~Cx ^<9f^9 J Z/9$&M?£V>% layout of the component of a pedal crankshaft 

tmm<D W T V h § periphery. 

[000 9] [0009] 

^^l^fi* ftufEB 1 Moreover, 4th characteristics are this invention 

l/t?^4 9J y^&^ [pj^LhT? is comprised so that said 1st one way clutch 

%:<DfaMid£Xj4\>M iz^ th^th may connect the member each arranged on 
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IBfi^ixfc^^^fe-a^SJ: 5 coaxial at that internal circumference and 

flWteJ'U l&3EEJI$#Si^ m periphery, and comprised so that said 

WL&^U&Mjjti^bffl BELTS direct-coupling means may press said each 

l N £rff$p"t" 5<k 5^fife^tbTV^ member from a side and may directly couple 

Z>&lz%4<D!$WLfcfo*) . each other directly. 

y"?$:ilLffi-$~Z)tc#> The structure for directly coupling one way 

<DW&ti l t$^ik£frZ>o clutch directly is simplified. 

[0 0 10] [0010] 

£fc, &WJH^ ifnEE£j#& Moreover, this invention has 5th characteristics 

^ mtizfu— *c^WL<D$k1fef3 in the point that said direct-coupling means are 

Tttf££ti5/&{^5 energized by the operating force of said brake 

S>9, mmmm^SL&m^Z means. 

r bte< ilGi$¥l££lEnS!j"f~5 w It can actuate direct-coupling means, without 

t <5 0 using electric actuation means. 

[0011] [0011] 

£/c x ^^^l^ witZzfU—Jc Moreover, this invention has 6th characteristics 

¥©<Z>g^£t&tB"f 5#l£ii¥l£ in the point of having comprised detection 

BillB^IW¥©lcJ:SSf^^ means to detect an operation of said brake 

ttl{Ci^#LTIulEff^#S$rf+ means, and electromagnetism means to 

§H~£l^¥J£££ft#Lfc^ energize said direct-coupling means in 

d6©^ff^$)!) x i!Di$#fc response to the operation detection by said 

lcWM#}&Wltl : £fc^i-Z>fc#> detection means. 

<D?i jj^XJ* % Z> 0 It can simplify the mechanism for 

communicating a mechanical driving force to 
direct-coupling means. 

[0 0 12] [0012] 

£fc. ftJ!S^l<£>? Moreover, this invention has 7th characteristics 

l/t) y^- £rrfr L TlulB in the point of having comprised the actuation 

^e— #MWi$>te%g&£titc%tW} sprocket connected with said motor drive part 

Ts-fxx^ry h through said 1st one way clutch, the linear 

Wttthtitc}) =*-YXzf&try h sprocket provided coaxial as a rear-wheel, the 

<tx v y h&i chain which directly couples said actuation 

tFtufEy — ^r^'fvtr y h^rilC sprocket and said linear sprocket directly, 3rd 
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3$-t~<5^:3i — Z/h^ luffiy— ir one way clutch for communicating rotation of 

7srfu>ry h©E3lE£^SlK4£ said linear sprocket to a rear-wheel, and 2nd 

jH-tZ>tctf><Dl&3 (Dyi/ty^^f direct-coupling means to directly couple said 

y^-h^ ifjfS^i^— 3r#f£ 3rd one way clutch directly in response to the 

(DH^icfcQ L"C iuia^ 3 <D U biasing of said brake means. 

1/ $ 4 9 5 y ^ &\£[3fe'i~Z)1& Since 3rd one way clutch is not directly coupled 

2 (D^M^Wt t £rftlf IstcfiLlc at the time of the coasting which does not carry 

^7co#^$fo5o %1V>W& out a brakes operation according to 7th 

{c itbfi, y^^iff^l^C characteristics, rotation of a rear-wheel is not 

V ^flfTNNCfijg 3 <D V >- £ si >f communicated to a chain. 

9 J y^tXW&Ztit&WT?* Therefore, at the time of the coasting which 

^^(7)0^11^^— >-{c>g^^ does not carry out a brakes operation, while 

*bfrv\> Ufc^oT^ :7V— 3r regeneration power generation is made by the 

Slffr:: ioT [il^^S^ 5 & £ brakes operation, since an excessive load is not 

5irtt)|:, ^i^— ^r^f^^rb added to a rear-wheel, it can carry out a 

&\<^ftmaZ£ftt£&W& coasting lightly. 

[00131 [0013] 

[&W<D^M<DmM] [EMBODIMENT OF THE INVENTION] 

J^Tx 0® LT^c^^O Hereafter, with reference to drawing, it explains 

— ^W&M&Wlffl't&o M 1 li> the one embodiment of this invention; 

fcfflM <DH8W)3£M Sr^f"t" <5 iMb The side view of the electrically-assisted bicycle 

ffi$j$1fcM<DW&^ m 2 fem with which FIG 1 has the drive unit of this 

1 (D^^&jz^^fo&o WMW invention, and FIG. 2 are the principal part 
m @ &&<D&fc7 V — J* 2 ft. expanded views of FIG. 1. 
Mfcmjj\z$LWr$~Z>^y K>*>f The vehicle-body frame 2 of an 
/2 1 ^y K'*^ :/ 2 1 fl* electrically-assisted bicycle is equipped with the 
h T&XizmXfitc? V 7 head tube 21 positioned ahead [ vehicle-body ], 

2 2 yV^/t'i 72 2 (D%k the down pipe 22 prolonged in the method of a 
^%fo&frh±35\ziL±.&&i<' bottom back from the head tube 21, and the 
— h/K^h23t <5 0 ? seat pillar 23 which rises near the terminal end 
£ >v*>f 72 2k i/~ b tf* h of the down pipe 22 to upper direction. 

23 t <D1£&U$5£ t^e©^iS The bond part of the down pipe 22 and a seat 
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§flfi, ±T{C2##J£ftT^fl£ pillar 23 and its periphery part are covered by 

£ tiZ>fithm%/<— 3 3 (c X 9 JS the resin cover 33 which is halved vertically and 

t>tiX^Z> 0 hV^7 p 2 1 attach or detached. 

©ilfBJCfi^i' KA'sK* h 2 7 The steering handle 27 is rotatably passed 

A^r^LTgkfp]/^ K/V2 7^ through by the upper part of a head tube 21 

[Hill § felcffiM £ ^ y K'* through handle-stem 27A, and the front fork 26 

^^2 1 ©TSBfcfi'^ F/lstf connected with handle-stem 27A is supported 

* h 2 7 A (c^^ $ *Lfc by the lower part of a head tube 21 . 

b7*~ ? 2 6^^^^ti/TV^ The front wheel WF is rotatably supported by 

5 0 7 p 1/ b7*—? 2 6 <DT the lower end of a front fork 26. 

jbk tttmw f »mm § 

[0014] [0014] 

^fo7 \s — J\ 2 ©TpPl^fi. By three places, the connection part 92 of the 

^WJfrfflOSIft^e— ^M£r^t? lower end of the down pipe 22, the connection 

BW&Wt LX<DWMWi$]^^ part 91 provided in the front part of the battery 

y hi y$ ^22© bracket 49 welded to the seat pillar 23, and the 

Tffi£>3£3££lS 9 2 % is— b connection part 90 of the rear of bracket 49, to 

h 2 3 iClfe$g£titcs<y : T U zf the lower part of the vehicle-body frame 2, the 

y try b 4 9 (Dm^KWOf hfi bolting of the electrically-assisted unit 1 as a 

fciSSppfl9 1. ioXUzf^try drive unit containing electric-motor M for a 

h 4 9 (D'&%(DWfe% 90©3 treading strength auxiliary is carried out, and it 

frffiXtf^bffiftZtiXM&Z issuspended. 

ftTl>6 0 ^££B9 OX+fe^gh In the connection part 90, with the 

ffityjzL~y bit thi^^~ electrically-assisted unit 1, a chain stay 25 

2 5 #*^$&#>$ii/~CV^ fastens and is carried out 

So 



[0 0 15] [0015] 

fi^r- M i ^irl/ • The power-supply-switch part 29 of the 

SfiftJfiSb^^y h 1 <£>fEM* electrically-assisted unit 1 in which an on-off is 

^ 2 9^^!? ~f 2 carried out by the power-source key is provided 

2 y K'^ r/2 1 <Dt&I£ near the head tube 21 on the down pipe 22. 

(cj^tt hiiX^Z>o WM^J y It is sufficient to provide the attachment position 

f 29 (Dfytt&WiiM^tD&W of a power supply switch 29 for example, not 
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fcH*bf\ #fjx_f£ x a^K/^ only the position of illustration but on handle 27 

* h 2 7 Ai&^tfV^ K/V 2 7 ahead of handle-stem 27A. 

±k:f^ltT 1 k&V\> ^.tc^ WM> Moreover, the power-source auxiliary unit 1 can 

;fffjj£j:x- *y h 1{±. ^J^ifi^^ switch on that power source by the remote 

^fg-^^r^o ]) hnyh control switch (after-mentioned) using an 

(&y$) Cio infrared signal. 

X^co^E^rSA^Sct 9f^i" In that case, it provides the receiver which 

Z>^bfc*Vi* Z> Q ^tf>S§a\ it receives the infrared signal sent out from a 

M*<< 9 tcii. y^e — remote control switch in the 

h^y>p — 4 y ^ frh t£ power-supply-switch part 29. 

[0016] [0016] 

llitj^ffrmn s> h 1 {Cfi^ft^ The actuation sprocket 13 is provided in the 

zfvfryhl 3 ffiWttf (btiX^ electrically-assisted unit 1, rotation of the pedal 

s<?;i>? ? >-^$ft (£AT> crankshaft (only henceforth a "crankshaft") 101 

^£{c ftyZ/p^&i tv>5) 1 is communicated to the rear sprocket 14 

0 1 (DMfefeMWixy* fry V through chain 6 from the actuation sprocket 13. 

1 3#>?>^^— >^6$riiCTy In addition, the actuation sprocket 13 and the 
T^zfufry Y 1 4{c4£ii£iv rear sprocket 14 are the attachment which the 
3 0 ttfc^ %HW} xzf&fryhl other follows this and rotates, even if one side of 
3Hf^/n^y M4i the sprocket of rigid attachment, i.e., both sides, 
fi. [el£^ft£r pTIS^^S tc#> rotates in the direction of any, in order to enable 
V i/y KEX#fj\ o^*)Wjj<D regeneration power generation. 

[0 0 17] [0017] 

YjV2 7 (cj±y 3r l"< It is communicated to the brake device (not 

— 27 B&WttfbtiXioV), r shown) of Rear-wheel WR through the brake 

<r>~7 U~ 3r 2 7B^^f^ wire 39 that brake lever 27B is provided in 

Ztitc^tn. handle 27, and this brake lever 27B was 

3 9£®CTMWRto>>V— operated. 
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3rgfi (0^*1* ) {-fe^^ix Furthermore, it branches the brake wire 39 to 

6 0 £ hic^ -f 3 the electrically-assisted unit 1, and an operation 

9 iifll&MSj^— y M of brake lever 27B is communicated also to the 

L> :/ l^— 3r 2 7 B(7)^ cam for the below-mentioned regeneration 

jfefezfu—^ 3 9£>#£l electrical-power-generating-device action as a 

t \,XW&<DM£MW&WM*fe displacement of the brake wire 39. 

[0018] [0018] 

r <D g fe^"Ctt. ? # l"<4 zf By this bicycle, the bond part of the down pipe 

2 2 t is— h tf* h 2 3 t <Dffi 22 and a seat pillar 23 is arranged by the front 

iiffifcWMffiyh^^ yhl <Dm part of the electrically-assisted unit 1 , therefore, 

%K\"tT*J h £ ft ~C V N £ tf> it can arrange the electrically-assisted unit 1 in a 

*C\ WMffiHh^— y h 1 &tik$L low position, and low center-of-gravity-ization is 

gtcgaE-et, i&M^itam^ attained. 

JvCV*5 0 ^ffc^ a Moreover, since the height of the vehicle-body 

2<Dm $b%.btiZ><DX+ frame 2 is restrained low, "the ease of 

h&ftX+hZo straddling" is good. 

[0019] [0019] 

fllttSt^— v h 1 Crankshaft 101 is rotatably supported by the 

^#1 0 1 ^HJfe§^{c^^:^ electrically-assisted unit 1, and pedal 12 is 

^7y^lftl0 1©tffi supported by the right-and-left ends of 

mete? 1 1 ^LT^ crankshaft 101 through crank 11. 

^/v 1 2 £ ti/C V ^ 5 o It Between the termination of the chain stay 25 of 

ffj^ltl^L^ y y 1 a right-and-left pair extended from the 

jgEft^ftSfefr— >- electrically-assisted unit 1 at the back side, the 

x^r— 2 5 (DJj&WeSJfcfi. mWi rear-wheel WR as a driving wheel is supported. 

Sb £ LT<7>^$|WR#W£ Between the termination of the upper part of a 

TV^So S/— h 2 3 tf)± seat pillar 23, and both the chain stays 25, the 

IfJttoitM^^— lyy>"f— 2 5 sheet stay 24 of a right-and-left pair is provided. 

©H^F^tctt, The upper end of a seat pillar 23 is equipped 

h^x— 2 4 ti>Wt If *b ft T I ^ with sheet 30, and it is equipped with the sheet 

£ c $/— htfx h 2 3tf>±#£fc pipe 31 so that it can slide within a seat pillar 

\ti/— Y 3 0 £>tu >— 23, in order to adjust the height of sheet 30. 

h'<4 73 h3 0.©K 
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[00 2 0] [0020] 

h 3 0 ©T^*C^- Battery 4 accommodated in the storage case is 

h 2 3 (D&m^ft^ ifcJW$r— x attached to the rear of a seat pillar 23 in the 

{CJR3£ £ twfc'* y 4 rj downward direction of sheet 30. 

ttttkti/tVSo ^yf y 414 Battery 4 is installed along a seat pillar 23 so 

Hlfcw* y7 y -fe/v^fb & 0 x that it may be made up of two or more battery 

S¥^[rI^ 5 IB&±T^[r1 &5 <fc cells and a longitudinal direction may turn into 

9 h sK* h 2 3 j:f R v oti vertical direction approximately. 

[002 1] [0021] 

ia2H®ibMS!j^— y hi <DWr FIG 2 is sectional drawing of the 

i3ii@2(Z)A-A^I electrically-assisted unit 1, and FIG 3 is the A-A 

0"efe^o SlMfMb^^ > M arrow line view of FIG 2. 

<Z>^— ^(i^cft:7 0 X fc£>OTC The case of the electrically-assisted unit 1 is 

^(DffiWWz^ti^iftJ&Ltttf h made up of left cover 70L and right cover 70R 

fo&^jjs^— 7 0 L 4o J: t£fr# which are each attached to a main body 70 and 

7 0Ri^^5o fr—x 7 its both side surface. 

Ot£tbX$K&%s<— 7 0 LioJ: Case 70, left cover 70L, and right cover 70R are 

7 0R{i^4{kOfc manufactured with a resin-molding item for a 

$>mm&M& tio TMf£ £ *i weight reduction. 

5 0 ^*ft:7 0OOTc|4 Hangers 90a, 91a, and 92a which each adapt 

lulE^!>>'^7 P 2 2^y7 the connection parts 90, 91, and 92 of said 

h 4 9 tf>^^£B 9 down pipe 22 and battery bracket 49 are formed 

0 , 9 1, 9 2 iz^tti^tiA^ in the perimeter of a case main body 70. 

1rZ>s^l/fJ— 9 0 a , 9 1a, Bearing 71 is provided in a main body 70, and 

9 2a i>3&&£tiX\^Z> 0 bearing 72 is provided in right cover 70R. 

7 0 7 1 htis Crankshaft 101 is inscribed in the inner ring of 

jfcj)/<— 7 OR fCi±W3£ 7 2 & bearing 71 , it is coaxial as crankshaft 101 to the 

Sett htiX\/^Z> 0 #S 7 1 <D\H inner ring of bearing 72, and sleeve 73 slidably 

"7>^# 1 0 1 #*F*igc provided in that direction of a periphery to 

U #S 7 2 <DJ*j$t{Cfi^ 7 V crankshaft 101 is inscribed in it. 
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1 0 1 t PrtftT?^ J >^tt That is, crankshaft 101 is supported by bearing 

10 1 iZttLXZ&ftfflXfaiZ 71 and bearing 72. 

mm § tEizmv btitc* y 

^v^liiii o ir±«ig7 l £ 

So 

[00 2 2] [0022] 

*y— ^7 3(Cfi/}?^ 7 Boss 74 is being fixed to sleeve 73, the 

laE&tiX^X^ w 74© assistant gear 76 is provided in this boss* 74 

^Mltcfi, Mx-fly^^ y h$k periphery through the one way clutch (1st one 

1$frh?£Z> Vl/ty 9 7 way clutch) 75 which is made up of a ratchet 

(^1 <Dy>tyx-4 9 "7 y^) mechanism. 

7 5 LT7^ h ^¥ir 7 6 As for the assistant gear 76, it is desirable from 

^iSttt^tlTV^So 7 % >Xf^f a viewpoint of a weight reduction that it is resin, 

~Y 7 6 and it is good to consider it as a helical gear 

3§£"?fo£<£>^£P £ U < . 4fc v from viewpoints, such as silence. 

&m&$t<Dm&frh^ y 

[002 3] [0023] 

^ y — zf 7 3 <D— i$%$lZti*c*Y Gear 73a is formed in the end part of sleeve 73, 

7 3 a #^$c£tbTl^T. w£> and three planet gears 77 are arranged by 

3rir 7 3 a £:;fc:HI3Hr t LT^r using this gear 73a as a solar gear at that 

<D^m K 3 otf>i8M3rir 7 7i> periphery. 

iBM$ixTV>S 0 ^M=¥ir7 7 The planet gear 77 is supported by axis 77a 

fi^TV— M 0 2ldtA^t erected in the buttress plate 102, and the 

fctt7 7 a ^^F^tvCio^ buttress plate 102 is further supported by 

£ h fc^lWzf KM02I117 crankshaft 101 through the one way clutch (2nd 

l/*; $ J y*f~ (^2<D9y one way clutch) 78. 

# 9 y y^) 78 irfrLX The planet gear 77 has meshed on the inner 

^^y^^fyl 0 1 ftT gear formed in that internal circumference to 

V> <5 0 2§yi3rir 7 7 \i^jj%k%a ring 79 for a treading strength detection. 

I!Jy^79 {C&LT. ^©rt The actuation sprocket 13 connected with said 

M\zl&$ t &titc<4 >^^=¥ir(cot rear sprocket 14 with chain 6 is being fixed to 
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^doTV^o *V—zf7 3<D the end part (side in which the gear is not 

» (^tmf&ZtiX^j:^ formed) of sleeve 73. 

t^^TsZfu^ry V 1 4fc*£-£ 

[00 2 4] [0024] 

KW^&JB V 7 9 \i^(D^ Ring 79 for a treading strength detection has 

JrI {C^gtH LfcT— A 7 9a, 7 arms 79a and 79b jutted out over that periphery, 

9 b LTio 9 x 7 w A 7 9 and Arms 79a and 79b are energized [ by the 

a , 7 9 b fi. T— A 7 9 a £ traction spring 80 provided between arm 79a 

7 0 b<D?£\lzWLtf bfotc'jl and a main body 70, and the compression 

3I?)f£;tet8 0. idXXfT— A 7 spring 81 provided between arm 79b and a 

9 b t 7 0 t (DffllcWttf h main body 70 ] in the direction (in the drawing(s) 

fafcJEEISfife 8 1 icioT^^ clockwise rotation) opposite to a rotation 

V 9 1 0 1 <Z\ ^firBtHJfefr direction at the time of a run of crankshaft 101 . 

Iftt&Mft^Jfti^^^lftjjfil) A compression spring 81 is provided for 

{c#f&£tiW£ 0 J£$Sfcf*3t8 shakiness prevention of ring 79. 

ItiV >^7 9 <Dt>tco1*$Ht Potentiometer 82 for detecting a displacement 

£)fc£>(cfS# *bti£ 0 7 w A 7 of the rotation direction of ring 79 is provided in 

9 btcfcty V^7 9<Dt*}fejjfa arm 79b. 

So 

[00 2 5] [0025] 

T V ^ 7 6 fcfi* 7" y ^ The disc-shaped clutch plate 86 for 

t?y y is*r 8 5 £r;fr LTtU^^ regeneration power generation is configured by 

Hffi <D P9&$ ^ ^ y*f-~7\s— Y the assistant gear 76 through the spring washer 

8 e^^gcSBg^ti/Tio^x £ 85, and the pressure plate 87 for resisting a 

? yj-zfu— h 8 6 fc spring washer 85 and pressing plate 86 to the 

(i. xzfVyjfy yiy-Y 8 5 id assistant gear 76 side is further configured by 

Stt/l/-b8 6?:7^h the clutch plate 86. 

3riT 7 6{l!l(c#JE-f The clutch plate 86 and. the pressure plate 87 

I'yv'irTV— b 8 7^PSSE are slidably provided in that axial direction by 
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{t^ixTV^o 9 y y^"f^ / — each to sleeve 73. 

[00 26] [0026] 

/l/j'v't/^-t < 8 7 ft-?:© The pressure plate 87 is deviated by 

&ftfcffi$riifc clutch-plate 86 slippage by cam 88 which it let 

$ IttcJ} A8 8\z£.oX? contact to the slope formed in that hub part. 

7 yf"fv— Y 8 6^0 Cam 88 is rotatably supported by right cover 
&*i<5 0 *A88r±5^ir7h8 70R by shaft 89, and lever 7 fixes to the part 
9 (c J: o "Ofr#>^— 7 0 R (ctU projected outside from the end part of this shaft 
M&&iz%n£tiX&*) . r<Z> 89, i.e., right cover 70R. 

h 8 9£>ffi£|So£ When it connects with the brake wire 39 and 

7 0 R frh^WiZ-z&)& Vtc brakes are applied, with the brake wire 39, lever 

fi 7 # $ ti"C 7 rotates lever 7 and it rotates cam 88 centering 

V ^ 5 o 7\5.y*u—*-T?'( on shaft 89 with rotation of this lever 7. 

•Y 3 9 sSft-CVC, 7* y 

flSHflftU n©^— 7©EWi' 
(C#o t*A8 8 ttis-Y 7h8 
9 ^iclUiJi-t-S. 

[0 0 2 7] [0027] 

ftufST h ^ 7 6 (cte^E— On said assistant gear 76, pinion 83 fixed to the 

?M<D$HZ\Mfe£htct°~3'>' axis of Motor M has meshed. 

8 3^ n^t^o* o"CV^o ^ Motor M is a 3-phase bnjshless motor. 

Mfi 3 $i<D7*y is l/X^—pl* It arranges opposing to rotor 111 which has the 

h'O^ ^-frittyJ* (Nd — Fe magnetic pole 110 of a neodymium (Nd-Fe-B 

— B 30 fi&&£>fi&t& 110 $r^" type) magnet, the stator coil 11 2 provided in that 

t^o^l 1 1 h ^(D^VM periphery, the flexible-magnet ring 113 for 

i^Wi hfotc^y-— 9 ra^f/n magnetic-pole sensors (that in which N pole 

12<b, p-?1 1 1 tfXMIBM and S pole have been arranged alternately and 

IS It formed the ring) provided in the side face of 
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MX V (Nffik SH rotor 111, and the flexible-magnet ring 113, and 

Klz&ilt&tiX V y?&1&$,L is made up of a hole IC 115 attached to the 

tchv>) 113<h. ^fA^^y baseplate 114, and axis 116 of rotor 111. 

1 3(C*f|R]LT:iHg$ Axis 116 is supported by bearing 98 provided in 

ft. 114 {Clxtttt fbftfc left cover 70L, and bearing 99 provided in the 

Jft— A/ I C 1 1 5 a— 9 1 case main body 70. 
1 l^ttll 1 6 tt 
116 7 0 L (C^tt 
fe*tfc«K 9 8 t tr-**ft 7 
0 {C^tf htltcMlg. 9 9 -ei# 
£ftXV>5 0 

[0028] [0028] 

jr— *;£ffc7 0(75. ^fcidr^ Controller 100 which contains FET and the 

K) {zfi^— 9 M£rffl|$H~S fc#> condenser for drivers for controlling Motor M in 

O K7 'f ^fflo F E T^»3 Vf* vehicle-body ahead slippage of a case main 

>"9"£^tf^ is h p— 7 1 0 0 body 70 is provided, and electric power is 

fls&tt hftX jo «9 . ^©FET supplied by the stator coil 112 through this FET. 

<Sri§CT*7^— ^3>f/H 1 2 Controller 100 operates Motor M according to 

fc£& i£ £ ft 5 „ the treading strength detected by potentiometer 

0 0 fi. BS^ltttti&£ L"C£>jK 82 as a treading strength detector. 
fyv'3y-^8 2 til $ ft It generates auxiliary power. 

[0029] [0029] 

— 7 0^ 7 0 As for a case main body 70 or Covers 70L and 

L, 7 0Rf±$Urfbtf>$B/&;5»£> 70R, it is desirable that a resin-molding item 

^lH^MiSi'C#^"t"'5^)i s ^^ comprises from a viewpoint of a weight 

LV\as. ^-e, i^©^ reduction. 

H^li3lg$ri^>i)5^S^ s *> However, on the other hand, the perimeter of a 

5 0 ^HlfeJ^^'Cfitt bearing etc. needs to raise strength. 

S^J^fflf^. 771^=^ A. So, in this Embodiment, iron, aluminum, 

T/W^ — ® -n^^ % aluminum alloy, a copper alloy, etc. are 

&M<nffl&Wii 1 0 5, 1 06, distributing the metaled reinforcement member 

1 0 7£rSBL-CV^„ 4- 105,106,107 around the bearing. 
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— *;fcft:7 0{cgEg£*L3ffi3& Since large loads, such as hangers 90a f 91a, 

gWfi. ^^V^ttl 0 ltf># and 92a used as the installing member to 

§71 fecfcU^E— 116© bearing 71 of crankshaft 101, bearing 99 of the 

ttS 9 9, ^ bUK^Lfc^<D$l motor axis 116, and a vehicle body, were what 

HfflftbtZ&'^jf*— 9 0 a, reinforces the part anticipated, particularly the 

9 1a , 9 2af, V>#M reinforcement member arranged at a case main 

$^^£fa&%^%W$rt~ : Z> h body 70 connected the reinforcement member 

<DX+&>Z>tc&>, Q^fttDW^^ of each part mutually, and formed the integral 

WSrSV^c^^LT— fc&Jftffi reinforcement plate 105. 

^Tfv— M 05 & : &&lstc 0 According to this reinforcement plate 105, each 

^(Dffitf&zfu— bio 5 izXti reinforcement member arranged around each 

ff, ^tt^^^^^f— ©^fflic bearing or a hanger communicates others 

MW£titc^ti^ti<Dffi3&8$t mutually, and has heightened the reinforcement 

&KWcmtm&LXffi%&$}%: effect further. 

[00 3 0] [0030] 

ffi^fr? ^— V 1 0 5 fi, tt§ 7 Reinforcement plate 105, not only the thing that 

1 $o X I^ttS 99> £ h T^JC/n connects all the reinforcement members around 

l/j3— 90a, 91a, 92a bearing 71, bearing 99 and hanger 90a, and 

(D^a©»W^-r^T^ 91a,92a 

HI *bi\ mnb<Dffi The things which approach mutually among 

3^pW© 5 ^>Sv>(cffi^i"S h these reinforcement members, for example, it 

<£>|rI±, tylz-tis^jf 9 0 a <D connects the reinforcement member around 

J%\B<Dffi%6LUftk$&$t9 9 <DM hanger 90a, and the reinforcement member 

M^^^^tb^rW^Vtc^^ around bearing 99, what connects one of the 

7 1 <DMffl(Offi %$g$ttb$h reinforcement member around bearing 71, the 

§9 9 <Df$)M<DW&ffltf^tct± reinforcement member around bearing 99, or 

AV^f 90a, 91a, 92a hanger 90a,91a,92a is possible. 

<D lo££l^Lfc!9i~5t>tf> In addition, the these reinforcement member 

•Ct>iV\ ft*?. rtLf>ffi» 105,106,107 is good to be integral at the time of 

IJ1 0 5, 106, 107 ttffi a resin molding, and to form with case 70 and 

JM^BtfC^— * 7 0 Covers 70L and 70R, at it 
7 0L, 7 0Rt-W^t 
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< jfr" «i 



[003 1] [0031] 

±fE#$<Oli;!Stittlto^= y M In the electrically-assisted unit 1 of the 

"Cfi* ^^y^ 1 l^tt^ above-mentioned composition, if treading 

7^#l 0 1 iz$it)fc1)0t> : 5> strength joins crankshaft 101 through crank 11, 

^7V^#1.0 1 fc±HJfc-f crankshaft 101 will rotate. 

3 0 ^7>^#101 OHOicfi Rotation of crankshaft 101 is communicated to 

yyty ? 7 y*f-l 8 £r;fr L a buttress plate 102 through one way clutch 78, 

X%W7° \s— M 02 lc<f51t£ and rotates axis 77a of a planet gear 77 around 

ft. j&Ml*c \ 7 7 (D$h 7 7 a £ solar gear 73a. 

XWs^^ 7 3a (DM 0 t£[ajfe£ Solar gear 73a is rotated through a planet gear 

-B\ mg.^7 7&ftLX±W> 77. 

7 3a fiIUfe$-B:?5tL5o When this solar gear 73a rotates, the actuation 

w (DJzWj^^ 7 3a #S[bJ|k-3"<5 sprocket 13 which fixes to sleeve 73 rotates. 

l 3 tmfclrZo 

[0032] [0032] 

«WR kz.&ffifrMt>Z> t . -t If a load joins Rear-wheel WR, according to that 

££J&CTiiufa®;Jj|&& size, said ring 79 for a treading strength 

l!Jy^79 #|bHI!iL» ^rOlal detection will rotate, and that amount of rotation 

t&Jkfi jtf-r ^3^-^8 2^ will be detected by potentiometer 82. 

tiktti&tiZo ORr^ya }~-9 For the output of potentiometer 82, i.e., the 

8 2<Dttit)iiZ'Q ^RTfc^jSL output corresponding to a load, beforehand, 

tctiitJi^'^^M.i. OA^v^^ when larger than a fixed value, Motor M is 

$M<D$:% & (Cf£ CT^E- energized according to the size of that load, and 

— #M&tt$b&thffi%h9t}j3fr$& auxiliary power is generated. 

£&ft<5o W^lWitJtt^ ^7> Auxiliary power is compounded with the driving 

0 1 -C^^^tbfcA^Jfc torque by the manual labor generated with 

•t-SSK) Yflsir t&&£1nX&. crankshaft 101, and is communicated to the 

Y i 3H£l?£*i actuation sprocket 13. 



[0033] [0033] 

^fxB#x ^ffi£r^ii£i3:<5fc#> If brakes are applied at the time of a run in order 
7* \y— dr£r/Wt 5 t „ 7° v—^r to make vehicles decelerate, cam 88 will rotate 
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!7>f^39(Cj:«9^;A88^v / centering on shaft 89 with the brake wire 39, 

t7h8 9 ^'hfcSlft U ~? and the pressure plate 87 will press a clutch 

Vyi/^zfV~Y 8 7&?7*y plate 86. 

"3-zf\s— h 8 6 %W&rZ> 0 -t If it does so, a clutch plate 86 will deviate to the 

^5yf^^h8 assistant gear 76 side, boss 74 and the 

6 fcTi/X h 3riT 7 6 flfllcjlffip assistant gear 76 will connect together through 

L, 9 5 y^~f\s — h 8 6 £r;fr a clutch plate 86, and rotation of boss 74 will be 

LT*K*7 4 tT b 3rir 7 communicated to the assistant gear 76. 

6 t 7 4 00(5 Therefore, rotation of the actuation sprocket 13 
\$T b 3^ 7 6 {C^^^H in braking is communicated to pinion 83 through 
5 0 Lfc^oT. SytfJ^O^ft sleeve 73, boss 74, and the assistant gear 76. 
Ts-futry h 1 3 <£>[Ell5f2* y Rotation of pinion 83 is communicated to the 
—zf7 3 X ?$X7 4^octt5Tv^ inner rotor 111, as a result, an electromotive 
* h^r^ 7 6 £iiCTl?=;t~>' force produces it in a stator coil 112, and 
8 3 (of£3l£ tL<5 0 8 regeneration power generation is performed. 
3<D\B\fcfe4 9 1 1 1 The electric current produced by power 
Mfglt£tU "T— 9 generation is supplied to battery 4 through 
n^/i/i i 2 (C&ft2jj4*£ CX controller 100, and battery 4 is charged. 
m%M^>ftfxt>foZ>o 3£fU- «fc In addition, by rotation of sleeve 73 in a brakes 
*) tkCtcWMfe^ *s h 9 1 operation, a planet gear 77 rotates and a 
OO^ICT^i/fH tefftjfc buttress plate 1 02 rotates. 

cfti^^f y 4 A^S^ttSo However, rotation of a buttress plate 102 is not 

y ^r^f^^O^ y — communicated to crankshaft 101 with an effect 

-?7 3(Olnl^{CctoT)SM^ri' of one way clutch 78. 

7 7#EHEU %n^fU— M 

0 1 tcfifcjg^tift 

v\> 

[00 3 4] [0034] 

Sfjfa^ \sy*/*r~f b 8 7 Said pressure plate 87 is by cam 88, it replaces 

*A8 8lciot#^t5©l^ with energizing, it is good also as an 

ftx-Tx Hk<D£ 5 \zW&& t L electromagnetism type as follows. 

Tt><fcV\> 04 fix zfUyi/^ FIG 4 is sectional drawing based on the 
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7* V— h 8 7 (DU^^^<D^M modification of the energization means of the 

&llz&&Mvfimx*h*) „ m2t pressure plate 87. 

iRlf^filpJ— £fcfilRH£g&#£: FIG 2 and a same sign show the same or an 

^•fo I^BI(c*5V>-C, equivalent part. 

7 0 R MfittS: 7 2 {difrSc L/c In said figure, it is attaching linear solenoid 89a 
tiLMlZ !)=7yi//>f K89a to the position which contacted bearing 72 at 
&®#ij"tV>-5 0 right cover 70R. 

9 a (Dzfy yi?-? 8 8 a fly 7 Plunger 88of solenoid 89a a is provided so that 

y^ilOl fc^pfirlc^L Rj^g it can displace in parallel with crankshaft 101. 

{C^tf fbtvCV^So y^/^fK An operating cunrent is supplied to solenoid 89a 

8 9a {dfiy l^^-^r^f^^r^ltti from said battery 4 through the switch means 
"3~-57c#><7> % BUfL&V*;*^ y (for example, movement of the brake wire 39 is 

OPiJ^fiy 3r T?4 \ interlocked with) which it does not illustrate for 

3 9 <DWi% \^M-t^> ) £r:fr L detecting a brakes operation. 

TfiufE^iyT" y 4#»£>Sbft^iii; Supply of an electric current sets up solenoid 

ftfeffiZtiZo yV'/'f K8 9 89a so that plunger 88a may project in the 

a fi^ £ *L5 1 7° 7 pressure plate 87 side. 
V^-* 8 8a ^TVy *>*7V 
- h 8 7 Wc^ttj-TS «k 5 JC^ 

[0 0 3 5] [0035] 

Uyb^o*C % 7* l'— ^r^ s Sf^$ Therefore, if a brake is operated and an electric 

;ftt>* y 4 ^^bUSfC/S^^n current is supplied from battery 4, plunger 88a 

£ft£> y^Vv'-lr 8 8 a will project and the pressure plate 87 will be 

%)^\,XrfVy-y^y°\y~- h 8 pressed at the clutch-plate 86 side. 

7 fiy 7 y ^y l"— h 8 6 -fBIM As a result, a clutch plate 86 overcomes spring 

#i±£*i5 0 Z<D&^ y 7 s> 85, and it displaces it to boss 74 side, it locks 

f-y V— h 8 6 firffe8 5 (Cfr one way clutch 75, and connects boss 74 and 

hBi 7 4 U the assistant gear 76. 
!7V!)i^^ 7 7^7 5£rPs> 
yU ^7 4ir7^b^rt 

[00 3 6] [0036] 

^ 2 Hlife?£li£fftlK-f--5o Next, it explains 2nd Embodiment. 
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5fi^2HiSJgffitc^5ra FIG 5 is sectional drawing of the 

V -Y^-^y h<DWrtSWl~<:fo electrically-assisted rear unit based on 2nd 

5 0 ^Mfft3 4{2^<Dj^ffi(c7£ Embodiment. 

^^ti^ctaClfPioctt^^rtbfc^l The rear-wheel axis 34 is supported by the 

^r£tL<5^:/h3 5, 3 5(Cct thread part formed in those ends, and the chain 

oTS^^tbfc^-zn— 1/?s"t— stay 25 which fixed with nuts 35 and 35 screwed 

2 5-e£J#£*l/C^5 0 4*3. bythat. 

^$i#3 4<Dpj$$f±^ji— In addition, the stay in which the ends of the 

7^—2 5tctf'Uti:< » v"— rear-wheel axis 34 support not only the chain 

7^—2 4^. ffiiS^'&^tDj)'* stay 25 but the sheet stay 24, a loading 

—^fcl&fe^&^T 1 —^^ a* £ platform, the cover of a rear-wheel, etc. is also 

m?l40^$tSr5e connected. 

S fc&E*!;^ £r^B& LT V N S Q However, in order to avoid the trouble of a figure 

^$ttt 3 4t IpMftlcRrt t>tLfc here, it is omitting illustration. 

^Mliaffi^"/?^^^ The motor M provided coaxial as the rear-wheel 

— ^"CfeHK %>3rW& (Nd axis 34 is a 3-phase brushless motor. 

-Fe-Bl) M&<DW&1 1 It is made up of rotor 111 which has the 

0 Srtt^p-^ lilt, -t magnetic pole 110 of a neodymium (Nd-Fe-B 
cD^jUfCt^lt fbtifc;*^— 9 type) magnet, and a stator coil 112 provided in 
4 /VI 1 2 t i^^So r.©>( that periphery. 

>^^p— ^ i i i co{l!l®(c:(i^ It arranges at the side face of this inner rotor 111 

ttrfci'lfffl© rf y >^ l opposing to the flexible-magnet ring 113 and the 

13t^ 13 flexible-magnet ring 113 for magnetic-pole 

}c>ft[R]LTiB©$*K S«l 1 sensors, and the hole IC 115 attached to the 

4 {CBxttlt JbtLfc*— /V I C 1 base plate 114 is provided. 

1 5 b&mi btiX^Zo 

[003 7] [00371 

y( p — 9 i i i £ The motor housing 36 which accommodates the 

^~9 '^^sls? 3 6 fi>^ is inner rotor 111 is made up of housing main-body 

y>7i^fo3> 63^^^7/3 6 36a and cap 36b. 

b t h t£ Z> o ' N $ islsP&fc Housing main-body 36a fixes to the rear-wheel 

3 6a fi^rir yzf3 6 b axis 34 through cap 36b, and it is engaging 

3 4 {cfi^ £ housing main-body 36a to the narrow-diameter 

^ # S/^^fcft: 3 6a tSM$t 3 outside periphery of the inner rotor 111 through 

7£r^LT>f W-p — 9 111 bearing 37. 
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<DM&&t\-M\z.&&LXb^Z> 0 Said base plate 114 is clamped between cap 

^ty/3 6b h'^&&y?& 36b and housing main-body 36a, and controller 

(^36a b <DfflHz.mi(£&ffi. 1 1 100 is accommodated in the space between 

Ztih^^ y^ these cap 36b and base plates 114. 

3 6b^S«114i©fM 

fflK=i>hv—7 1 o oasjp* 



[0 0 3 8] 

0 «t 5 fcfc*'^3 8 

*K r £>^$fe^y 3 8 ©ffiKfc: 

(iitftfc C 4 o ic <fc o T*^<- 

^3 8 fir 4 1 <D$>>b 



3 6a 

$ ti^g 4 3 * ^ l xmm 
s temmtt 3 4 {c^«f $ nt 

7-yf4 4#4H?£*L-CV>5 0 

n^/H 1 2(Cil*$tlT^>' 
1 1 lfrttmZtlfrk 

#{c x >fvto-^ 1 1 i<om 



[0038] 

The rear-wheel hub 38 is provided so that said 
motor housing 36 may be covered, cover 41 
fixes to the side face of this rear-wheel hub 38 
with the fixing screw 40, and the rear-wheel hub 
38 is rotatably supported by the rear-wheel axis 
34 through bearing 42 fitted by the central part 
of this cover 41 , and bearing 43 fitted by the 
periphery of housing main-body 36a. 
Furthermore, the one way clutch 44 is placed 
between the rear-wheel hub 38 and the 
narrow-diameter outside periphery of said inner 
rotor 111. 

When this one way clutch 44 is supplied 
electricity by coil 112 and the inner rotor 111 is 
energized, the engagement direction is set up 
so that the rear-wheel hub 38 may rotate with 
rotation of the inner rotor 111. 



[003 9] [0039] 

mf&lJ'*— 4 \ The rear sprocket 46 is provided in said cover 

^7*yf-4 5 £4r~ LTfft 3 4 t 41 coaxial as axis 34 through the one way 

\zy\*7v>ry h4 6# clutch 45. 



iScIt fbtLTV^-So V •Y^'y'&'tr The rear sprocket 46 is connected with the 
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y b 4 6 — 6 actuation sprocket which it does not illustrate 

la^L^V^id^^n^ ^ through chain 6. 

h£3^£ti5 0 B2^£JKJ£f6 In 2nd Embodiment, it provided the motor for 
tliillUfflO^- electrically-assisted in the rear-wheel hub 38, 

^^3 8 ftfclSttfctf)^ therefore, the electrically-assisted unit 1 which 

MW^J^rA^JfCct concerns on 1st Embodiment for letting the 

£l£Z>ti#><D^ ^ 1 IIJtS71£fi(c treading strength by a manual labor aid 

i o teWMMBh^— y b 1 electrically-assisted power does not provide, 

tttfcttftvx, ^(D%2%mmm It lets the bearing fixed to the vehicle-body 

•Cfi* $kti$:fcM%^: : Z>? z 7 y y frame 2 support the crankshaft to which it 

^tt^f^7l/-A2lc@^L makes treading strength communicate in this 

i>o:©^ 2nd Embodiment. 

7 is 2 $&\Z-WkWl* zfn^r y h& What is sufficient is just to have directly coupled 

tt^LTfotbffcfcl^ B§ the actuation sprocket with the crankshaft of a 

^J^^Pffl }) >*y7 parenthesis directly. 

ttlclLt^SL, ^(DH^m However, it installs ring 79 for a treading 

<Dftte^\$W)ik%k%n<Dtc#)<Dtf strength detection about a crankshaft, and the 

fWa * — 1 spring for that energization, the potentiometer 

$r tMI&M LTf^tt So for the amount detection of rotation, etc. change 

1st Embodiment suitably, and provide it. 

[0040] [0040] 

l7>'^n:>r^^-/^45 liiufE An one way clutch 45 engages with cover 41 , 

9 7^?%hiz\&£ifcM£>oX ] ) when treading strength joins said crankshaft 

Jrxzfwtr y b 4 6^IUfcL fc and the rear sprocket 46 rotates, and when 

t # \cjjs<— 4 1 L % E§ treading strength is released, it is set up so that 

ti&Mfe&titcb^lcjjs*-- 4 an engagement with cover 41 and the rear 

It]) -Y^^wfr y b 4 6 t <D sprocket 46 may be released. 

[004 1] [0041] 

4 l/~)-v—& 1 1 1 CD x ^JM8£ With the side in which the flexible-magnet ring 

^5]) 1/7 \ 1 3&WitfbtitcW 113 of the inner rotor 111 was provided, the 

h\$fcttM<DMM\z\ZX'7}) 1/ disc-shaped clutch plate 86 for regeneration 

7 U y i/\ 8 5 £r:fr L"C(h1£3S power generation is configured by the side face 
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ftffi <0 FM&tfc 9 7 v ~T~7* Is— h of a reverse side through the spring washer 85, 

8 6 &®&gfiiW&foXio 9 , $ and the pressure plate 87 for resisting a spring 

f>lC^7yf/^-f8 6[: washer 85 and pressing plate 86 to the 

li x X7"y 8 5 M assistant gear 76 side is further configured by 

fci UT7V— h 8 6 \>T h the clutch plate 86. 

7 6 M iz.WS.~t 5 tzti)<Dzf The clutch plate 86 and the pressure plate 87 

Vy-y^-^v— h 8 1 1$>\Wx!§& are slidably provided in that axial direction by 

g $ tiX V ^ 5 0 9 7 y f"? \s— each to the rear-wheel axis 34. 
h 8 §&&\y7vy*s\-7v— 
h8 7ttVvfft'k&$ii&il3 4{C 

[0042] [0042] 

zfisyi/Jr-fu—YSl&tJ Cam 88 which lets clutch-plate 86 slippage 

y=f-fu— h 8 6 ^9 M-HH^c? deviate the pressure plate 87 is provided like 

WA8 8^, 311 lill 1st Embodiment 

t P^llcf^lt hti&o * A 8 8 Lever 7 fixes to the part which shaft 89 which 

£r£}vH~5 h 8 9f2^$| supports cam 88 is supported rotatably, and 

s^-/3 8<Dl$2<Djj/<—4 7ic projected it outside with 2nd cover 47 of the 

ioTHIiljg^Jc^^tbr^o rear-wheel hub 38, the end part 47, i.e., 2nd 

>9. -©->t7b8 9 <E>ffi£Bo cover, of this shaft 89. 

Ifc *)f 2(D*^- 4 7;3»*bfl-|SB When it connects with the brake wire 39 and 

\z<£tii Lfc£B#{c|± t^/*— 7 brakes are applied, with the brake wire 39, lever 

HKf^ivCV^So i/v*— 7fi:/ 7 rotates lever 7 and it rotates cam 88 centering 

l^-*7^t3 9 tcjjg-g- $ *L"C on shaft 89 with rotation of this lever 7. 

# k-^r !7-T \ 3 9 (C «fc o 
Tl/^— 7#[H»}U r<75^ 

- 7 £>|Ul!)fC#o A 8 8 ft 

[0043] [0043] 

i/\7 h 8 9 \Z.\£zfv— drv-a. The brake shoe 48 fixes to shaft 89, and it 

— 4 8 £ ftXio <9 ^ rotates like cam 88 with rotation of lever 7. 
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— 7 ®(Hllc^ot* A 8 8 A brake shoe 48 is comprised so that the inner 
lR]fl!f£@firf <5 0 y^^rv'a peripheral face of the rear-wheel hub 38 may 

— 4 8 3 8 coft^i® press and rotation of the rear-wheel hub 38 may 

fCjfJE£;ft/C^^^3 8<D0 be braked. 

$E£rrftlSW~<5 i 9^ifi5t£tiSo In addition, the sealing member 49 which seals 

&4o % $2©*/<-4 7 tf>J^gg between the rear-wheel hubs 38 is provided in 

[C liti/N/ 3 8 £ <£>Pf9 £r*#t the perimeter of 2nd cover 47. 

5 0 

[0044] [0044] 

±f&lifi5ctf)^ 2 %W&WlX\±^ In 2nd Embodiment of the above-mentioned 

9 J > 9 W^Mt>^> fc^jj fi^- composition, the treading strength which joined 

ai— >*6$:frl,X})*rx7vfr the crankshaft is communicated to the rear 

y h 4 6 (C^^$tb> y ir^^ sprocket 46 through chain 6, and is rotated by 

p *r y b 4 6 <Z)[Hl$Ktc#l\ 17 the rear-wheel hub 38 through one way clutch 

^tyx.yf 5§:^Lt 45 with rotation of the rear sprocket 46. 

ti^^ 3 8^@fe^-B:5>ti When treading strength exceeds the reference 

So ^tl&^feft&^W&j&Z- value of a schedule, an electric current is 

tck% K^"f~9 r3>( jv 112 supplied to a stator coil 112. 

fcWM$ t fe%&&thZ>o ^<OWM The size of this electric current is changed 

£ ffi&tJlzMfo LT^ffc corresponding to treading strength. 

£ii:?>ii<5o ^^>T/W1 If an electric current is supplied to a stator coil 

1 2 CUt^tf^ln £ ti5 i:>fy 112, the inner rotor 111 will rotate and rotation of 

•J-n — $ i i i #[pj$E£tL> 4 the inner rotor 111 will be communicated to the 

u — $ l l l <£>IUfefil7 ^ rear-wheel hub 38 through one way clutch 44. 

#;n-f 9 J y*f-4 4 ^Ltt Thgt is, the auxiliary power by Motor M is 

Ss'^3 8(c{53t£;ft/So compounded by the treading strength by a 

*Mtc£5WStoj# manual labor. 

[004 5] [0045] 

^fr ^M:/ ^riS^lt When brakes are applied while moving, it lets 

t y Xs—^V^^ 3 9 Srii CT shaft 89 rotate through the brake wire 39, and 

^t7h8 9 ^lelt!) *b*U with the play shear plate 87, it lets a clutch plate 

i/^zfu— h 8 7 {C io 86 displace and the rear-wheel hub 38 and the 
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•Tu-? 1 1 i £tfSE*£&*b 

^x— *a>f*/H 1 2 
Mtkmm-i^^hv-y 100 

5 0 



inner rotor 111 are directly coupled directly. 
As a result, rotation of the rear-wheel hub 38 is 
communicated to the inner rotor 111, and a 
regeneration electric current occurs in a stator 
coil 112. 

It is the same as that of 1st Embodiment that 
battery 4 is supplied of this regeneration electric 
current through controller 100. 



[0 0 4 6] 

i|B£l7^«7^*7 s^4 5£ 
£ * 7 # £ »P^lc 7 y «7 * 

3 8 (Cfc^ £*b5 £ 5 
5 * A 8 8 {CftxiTia 4 (7)«k 9 

&yi^/^ Ktrtt«fct>J:v^© 



[0046] 

Furthermore, 2nd Embodiment can deform as 
follows. 

First, it may replace with communicating 
rotation of the rear sprocket 46 to the 
rear-wheel hub 38 through one way clutch 45, 
and may let one way clutch interpose between 
an actuation sprocket and a crankshaft. 
In short, what is sufficient is just to comprise so 
that rotation of a crankshaft may be 
communicated to the rear-wheel hub 38 through 
one way clutch. 

Moreover, it is the same as that of 1st 
Embodiment which may replace with cam 88 
which energizes the pressure plate 87, and may 
provide a solenoid like FIG 4. 



[004 7] [0047] 

iztc^ ^ 1 IlifeT^fli Moreover, it can add the next composition to 1st 

^^Pi"5r tfc-ZZZo m& Embodiment. 

I±, % 1 ■£MJ&f&<D : £Mffl\z.& FIG 6 is sectional drawing of a rear-wheel hub 

■5^$ra^^^i2^)©f®ll"Cfo periphery based on the modification of 1st 

-So l^lc&l^t, ^H$ft3 4 Embodiment. 
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fi^WMffifcT^fifc^ titcte CSP In said figure, the rear-wheel axis 34 fixes to the 

liC$&M£i?itci~y h 3 5 , 3 5 chain stay 25 with nuts 35 and 35 screwed by 

Ciotf 5iz the thread part formed in those ends. 

B^£jh/TV^5 0 5 0 The rear-wheel hub 50 is rotatably supported by 

fi$ftS: 5 1, SICio the rear-wheel axis 34 by bearings 51 and 51 , 

$43 4 {£[IIfegfe{c3t}#£;ftrC and the rear sprocket 46 is supported by that 

V>t> ^{Cfiy^^^-f end through the one way clutch (3rd one way 

^yyf- {%^<DVl/^^^ clutch)54. 

7 y*F) 5 4 ^^UT y *YXZ? The clutch plate 52 is slidably provided in the 

u^r y h 4 6 fc^.W&tiX^ retreat zone of the side to which said sprocket 

5o t£$l#3 4<^fufE;*:7 p t=*^ 46 of the rear-wheel axis 34 fixed at axial 

y h 4 6&\&M£titcM<D$£-%: direction, and the spring washer 53 is 

SP5>^tt#^f"](CiSftS^^^ sandwiched between the clutch plate 52 and 

9 v^zfyy— h 5 2 ri^tt hfr said rear sprocket 46. 

"CV^T. ^ 5 s^^V— h 5 2 The linear solenoid 56 is provided in the back, 

t ifrlB V -Yxzfwfry h 4 6 k i.e., shaft-end of rear-wheel axis 34, side of said 

(DftSHcfi^^y V^!7 yi/\ 5 clutch plate 52, and that plunger 55 front end 

3 #ffe£ *LT V ^ 5 o iulB contacts to the back of said clutch plate 52. 

*f~^fV— h 5 2(DV®iB!lo^ 9 An electric current is supplied to the coil of 

&$Mft3 4©ttffl{Hflfcf±!J=ir solenoid 56 from battery 4 in response to a 

yi//>f K56 ftWLtt b brakes operation like said solenoid 89a. 
©^7 5 5 ftJftWffllB^ 
9 5,^1/— h 5 2©Vffi{C^ 

=t>fywcttBuiEy i^/>r K8 9 

a & Pitt* :/^-*»ffKl£* 

[004 8] [0048] 

0 6ic:fol>T> iul5mffi|l!j^ In FIQ 6, if treading strength and 

^ y V 1 lei tyft&iiio&TIWM electrically-assisted power are communicated 
^l(j^Jd 5 BUIB^-^— >6 to the linear sprocket 46 by said 

X y ^^TsZfu^r y V 4 6 {o£S electrically-assisted unit 1 through said chain 6, 

St£;fa£<b^$i>^:/5 0^0^ the rear-wheel hub 50 will rotate and 

L T ^ $1 W R 0 £ * <b ;}x Rear-wheel WR will be rotated. 
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So M.^f^(Dzf\y~ 3rSfNdj£ If solenoid 56 is energized in response to a 

f LTV K5 6#sft*i££ moving brakes operation, plunger 55 will 

tiS tzfy 5 5i s ^7y displace to the clutch-plate 52 side, a clutch 

^zfU~ h5 21R!|(C^^L. ^ plate 52 resists a spring washer 53, and it 

7 y*J~~f\s — h 5 2 fi* ^ V 1/ deviates it to the one-way-clutch 54 side, snd it 

W yi/^ 5 3 f c£t L T 17 ^ # locks one way clutch 54. 

>-#^^7 y^5 4&uy? 

[0049] [0049] 

r©J:9lc, WM^ityj^^y V Thus, when the driving force by the 

1 izXZMWlJj&^X-tDtiX^^ electrically-assisted unit 1 is given, the linear 

iScfctfTV— ^rSiff^ sprocket 46 is directly coupled with the 

{cfcit 9 ^^^^fvtry h 4 6 rear-wheel hub 50 only in a brakes operation, 

50t £ ftS <D therefore, at the time of the coasting which does 

zf u— 3f g£f££: L&vMffr not carry out a brakes operation, chain 6 does 

B^dte. ^ 6 {itfSibf^ not carry out circulation action. 

$r Lftl\> Lfc^oTtffi 1 Therefore, the load at the time of a coasting is 

jkffi&Wffc&ti. H^ft^ff^ alleviated and light run feeling is obtained. 

[00 50] [0050] 

[ADVANTAGE OF THE INVENTION] 

£Jt±<£>tfti£ij3*?>(£I t & According to [ passage dear from the above 

<9 . 1 ~IS*3S 7 (D^K explanation ] invention of Claim 1- Claim 7, 1st 

iftff x y 3r^fEB£{c^ one way clutch is directly coupled at the time of 

1 (DVy tyxL'f Pvy^lfiWfc a brakes operation, and it can perform 

£ tlX 9 pPtvi ± £ HJ£ regeneration power generation by a motor drive 

%mZft 5 r t 5 tf)T\ part 

r (Z)[Hl^fl;^^r^— ^^t&pP© Therefore, it can use this regeneration electric 

ftM^^Sflll^V^^ current for charging of the power source of a 

5 0 »#S2©*03K:«fc motor drive part. 

ftff 2<DU>^ ^4 2 J y*f- Particularly, according to invention of Claim 2, a 

[c<k 9 a^^iE^c^^/i^ ^ pedal crankshaft does not rotate by 2nd one 
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way clutch at the time of regeneration power 



-?v— 3r&f££r generation, and according to 7th 
frfr&v^fffrB^cfifl^&ffrrT characteristics, light coasting capability is 



Wjfc*l3 <D$&ffl\c£tit£^ Moreover, according to invention of Claim 3, it 

s<&)V>; 7 V 9 $hffliB.<D T can raise the versatility of the layout of a pedal 

*7 h<DiSSS:ffiii>'5w^^'C crankshaft periphery, and the structure with 

ff^^4CD^^{c iftrf. which it makes 1st one way clutch for 

\Bl£.<Dtc#)(Dl& 1 regeneration directly couple directly is simplified 

9 7 'y^&Wfc&^ZWt&fti according to invention of Claim 4. 

[00 5 2] [0052] 

£ £>(C X j£jfcJg5 <D$&VRfc£}i Furthermore, according to invention of Claim 5, 

t£ . ^Mt^mWi^WL^m V ^Tlc you let it directly couple one way clutch directly, 

V isty 2 ? y^&Wfc^^ without using electric actuation means. 

kft5U^6©#$ttC±;fxfcf. According to 6th characteristics, it can make 

W$L#iW$i^WL$:5%^-? \Z9> one way clutch directly couple directly, without 

$ 3i y( 9 7 y*f-%Wljv £ £ using mechanical actuation means. 

imm<OffiW£MW] [BRIEF DESCRIPTION OF THE DRAWINGS] 



[m 1 1 [FIG. 1] 

*WR<D%W&1&K&Z>mM It is the side view of the electrically-assisted 
Mlfo S "Cfe 5o bicycle based on Embodiment of this invention. 

[02] . [FIG 2] 

fEftffil^— btf>l*£&®nlj It is principal part sectional drawing of an 
IH*Cfc<5o electrically-assisted unit 

IE 3] [FIG 3] 
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obtained at the time of the coasting which does 
not perform a brakes operation. 
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HI 2 <D A— A&ft'CO^nlilll It is sectional drawing in the A-A position of FIG. 



[04] [FIG 4] 

^^^^^T ^ 7 y^<^>E^^ It is sectional drawing showing 
Jx£r^i~#r®IIlT?£>'5o direct-coupling means of one way clutch. 
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15] [FIG 5] 

&%fo/^7'\Z.faM£tita:—? It is sectional drawing of the motor drive part 
mWiU&WiMMX'fo&o built in the rear-wheel hub. 



[06] [FIG 6] 

H&ZfrWty 9 7 y^te It is sectional drawing of the rear-wheel hub 
i$tf&$fo^7<DWrigH2il~?foZ>o containing 3rd one way clutch. 
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[DESCRIPTION OF SYMBOLS] 

1... electrically-assisted unit 2... 
vehicle-body frame 4... battery, 13... 

actuation sprocket 29... 
power-supply-switch part, 38 50... Rear-wheel 
hub 39... Brake wire 46... Rear 
sprocket, 54... 3rd one way clutch and 70... a 
case main body, 75... 1st one way clutch 
78... 2nd one way clutch, 86... clutch plate 
100... controller 101... pedal crankshaft 
102... planet-gear buttress plate 111... inner 
rotor 112... stator coil 116... axis of a 
motor 
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[FIG 4] 
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[05] [FIG 5] 




[0 6] [FIG 6] 
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